Mechanism of the reaction catalyzed by carbamyl phosphate synthetase. Binding of ATP to the two functionally different ATP sites.
Application of the pulse-chase procedure to study of the binding and utilization of ATP by glutamine-dependent carbamyl phosphate synthetase from Escherichia coli showed that the enzyme binds the two molecules of ATP used in this reaction at the same time, and that the two ATP-binding sites are functionally different. Thus, ATP bound to the first ATP site is used for carboxy phosphate formation, and ATP bound to the second ATP site is used for phosphorylation of carbamate. The present and previous findings support a mechanism that involves intermediate formation of two highly unstable intermediates: carboxy phosphate and carbamate. It is proposed that the presence of all of the reactants on the enzyme at the start of the catalytic cycle allows immediate utilization of these labile compounds in the carbamyl phosphate synthesis reaction.